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INJURY TO VEGETATION RESULTING FROM CLIMATIC 
CONDITIONS.’ 

By CiEORCE EDWARD STONE, Ph. D., Professor of Botmy. 
jbddress: Massachusetts Agricultunal College, diiih~-rst, b11nss.1 

Near1 every wint.er furnishes conditions which nre 

natiw and esotic species. During the past decade a vnsb 
amount of rla.mage due to est.renie conditions has result,cil 
to vemetation, espec.ially in t,hr nort,lienstwii Stnt.cs. 
There %as probably becii no period within t.he meniory of 
living men, or for tliat niatt,er within tho period of exact 
meteorological records, whcn tlmiugc t,o rcgct.:i t,inn in 
Anierica ha.s been iiiore extensive than during tho pmt 12 
years or siiice the winter of 1904. Every nieteorologicd 
iac t,or has its specific influence on vegetntion, hut, since 
sonic of these influcnces a.re so intiiiuit,cly rrla t.ed to 
cert.nin types of injury we will [sic] deal only with those 
c.onccrned in the so-ca.llec1 winter in jury. ‘lhc rincipnl 
metcorological fact.ors associat.ed mit.li win ter-ki P ling rind 
allied phenon~enn nre tenipeniture, soil nntl air ~iioisture, 
wind, and light. 

Either high or low teiii eratures or too much or too 

in plants; also t,he ninount and i~it~ensity of light- and tho 
niovenients of tho air form important factors in res wet, to 
this. Both winds and sunlight have B iiiarked d w t  011 
transpiration, even sunlight alone grext,lp n.ccderatinm 
this process. Therefore, for a correct understunding 07 
the cause underlying in ury t,o vegct,a bion from clirnat,ic 

relative iiiiporbance of niet.eorologica1 a cncies on plant 

susceptibility to vnrious t,roubles. 
Sonic. of the conditions which unclerlie winter-killing tire 

as f OllO\VS : 
Severe and rolonged cold, causing frost to penet-ril t.e 

Sudden rind severe cold following B prolonged wariii 
spell in the Fall, in which case the w-ood tissue niay be 
tender and iiiini a turcr . 

All conditions wliich favor a soft, growt.li and iiniiiatu- 

responsi 55 le for inore or less injury to vegetat,ion of 110th 

little soil moisture are colic f wive to al>nornid c:~~it-lit.ions 

conditions, it is essciitin i t.o have sonic conception of tho 

development and the rdle whidi they p f ay in regard to 

to a great dept P 1. 

rity of wood. Vnrious causes niay be res 
such its growth in a low, moist, soil, too 
or fertilization, or absence of sulficient, 

General low vitality, 
gous diseases and by lack of 

~~ 

1 Reprinted /rom Jour., New York botan. gorden, Oet. 1916, No. zcl2,17:173-178. 

Insufficient soil covering, such as lack of organic matter, 
light niulching nnd t>hin snow covering in winter. 

Loca.tion in unusually windy and esposed places, etc. 
A suiiinier drought followed by copious rains during the 

Full is often responsible for t.lie production of ininiature 
tissue suscept,ihle to colcl. 

Plnnts growing in the clrainage of cesspools are likely to 
be affected by cold owing to the production of unripened 
wood. 

Mnny of our int.roducetl species :ire quite tender and 
ilre likely to be rrtfcct,rd more or less every winter by 

nffect.cd by colt1 in t.hc northern Stiltes n.nd suc YUY i plents 
severe cold. Tho huils of pctich trees xre 

ns the prirct, .Jtrpiuiesn ninples, etc., :ire affected by 
orc1iii::r.v cold. Oil t,lir other hand, plmts that are 
n:itirc furthcr north, such ns the Lahnidor ten, frequently 
suffcr sonic wint.er injury it1 our la t,it:ude when grown out 
of thcir n:it.nrnl cnvirc1uriic:its. %vzinip species trans- 
plitntril t,o rt4i.tively dry soil s u i h  inore froin drought 
:ind low wint,ctr tmiperx tmes than thoso grown in t,heir 
tioiiiitil 1iahit.ct t. liruiy nz? t.iw p h i  t.s n.re winter-kille$ 
bndlv when 011 tlir north sidc of huildinas where light is 
iiisuhicnt,,  1~)ccil.usc iii sucli situnt.ions triie woocl fails to 
iiin t.arc! properly. On thi! o tbcr hmd,  some sout.hern 
specics of pltint.s! such as t,lic niagnolins, nre niore hn.rdy 
in t . 1 ~  iiclrth t h n  zire Solile (-if our nn t,ivc species. Indeed 
t.hc rIvi~01i \ ~ h y  the niti.gnoli:is do not grow iiiore abun- 
dn.nt.1~: in tlic north is zqqmrrn tly not connected with 
t.cnipwi t.iire requirniwn ts. 

8o:iic in j m y  t.o vegrt,ii.t.ioa is geiieridly cn.used by snow 
tmd ice! :I til-1 t.liis iisiile froni tdictt which occ.urs froin the 
overlotrdiiil-r of 1)r;inchcs. l‘hc lenvcs of the lower 
lminclii-.~ I): vnrious cnnifrrs lire of t.en killtd when buried 
in snt.)w l ~ n . 1 1 1 ~ ~  : i i d  t.he lcaves of urlmt>us :ire coiiiiiionly 
sun-sc!-~r~licd from rsl)mur~* to winter snows r~iid ice. 

Tlir iiijurics ~ ~ ~ i ~ l t ~ i ~ i g  to regc..t,ilt,ion induced by metcoro- 
logicnl conditions ctcn I)(> coiivcnieii t.ly plilced under two 
diifcrent, ciit.cgories, nninely, injury to t.he root system 
tiiid injury t.o t.he ncriul port,iou of t.he plnnt, to limbs, 
l)r~inclies. nncl lenves. Injuries which occiir to a plant 
i r h m ~  tlitx surf:i.cc of t.he groiind rtnd which are msoc.inted 
with nit.t.ei~rologicirl sgcrncic-.s iirq ’. frost critcks,” ‘‘ SUU- 
S C R I ~ , ”  ‘asun-scorch,.” and ” bronzing. ” 

5: 

FHOST-C1I.iCli.i;. 

Frost-crilcks’’ iirc foriiird in wintcr nlid nre due to 
cst.rrnic chongcs in t,ei>ipmt. t.urc )\,i t.liiii t.hc tissues nnd 
oceiir on thosr portions of t.hP t.rw w1im.e the niasimuni 
aniount, of 1iw.t is dcvrlo . d, nainely, on t,he soutliwest 
side of thc! t,rw. Since t 7 ic iiiiisiniuni miount of heat 
derived froni sunshine is received geii orally betmmi 2 
niid 3 p. ~ n . ,  bliiit port.ion of a trae-t.runk coinciding with 
tho direct rays of t,he sun at. t.liis period is the one most 
likely t.o be nffccted 011’ ti day of unifonii clearness. 
Moreover, tlic 1ncn.t.ion of frost,-cmcks on it. tree coincides 
with bht .  o.reti giviug t.he niiniiiiuni elect.ricn1 resistnnce, 
and since tbe clrct.ricail rcsist,tiiicc of n t.ree is proport.ionn1 
t.o thc tmiprrii tnrcs of the t,issue comprising t,he sanie- 
tlir lower clrc t,riral rcsistmicc~ corresponding with t,he 
higher t.eniperLi turrs-t.hn t port.ion of t,he tree showing 
t,lie lcilst elec.t.ricr!l rrsist.ance is niosb suscept,ible t,o frost- 
cr;1ck. 

moist ntniosphere, rind mort 
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low baroiiietiic pressure. Various fruit aiid shnde trees 
are susceptible to frost-cracks aiid the principal injury 
caused is to induce a tendency tao bleeding. 

SUN-SCALD. 

What is called ‘(suii-sczild ” is assoc,iated wit.h sevcrc 
and abru t cha.nges in tcmpern tnre 011 noli-riptmcd \~oocl. 
Sun-scal 2 niny occur eit,her in t.he winter or in suiiiiiie~. 
When coniferous forests are t,hiniied snd sniisliine is 
dlowed to enter, the esposed trees nre likcly t,o suffer 
from sun-scald. The iiioose maple, II shude-loving t rw,  
will sun-scnld badly in suc.11 1% tliiiincrl forcist or whviievrr 
transplanted tro t.he open. 

Among shnde trees t,he rock ma. le is one of t.he most 

various kinds m e  nffectd. Sun-scnlcl is more likely t.0 
occur on unpruned tipple t.rres than on pi~inccl oiirs, or on 
shaded limbs t.linn on t,liosc growing undcr good liglit 
conditioiis. The shnclcd limbs on unpruneil and ncg- 
lected apple trees nrc iiioro likely t.o he a.ffoct.rd lq-  siiii- 
scald owing to t,he clevclolmient8 of unripened \rood. 
Sun-scdd iiiity also follow tis II result! of t.oo iiitmsive s m -  
li ht ,  ns, for example, whcii c.ertaiti fruit t.rr.es iirc st ,r ippd 
o B their foliage in the suiiiiiier, such a.s soiiict.iiiirs rcsults 
from t.he ravnges of t,he gypsy mot,h. In such instrtiiccAa 
t,he new unriptmnd ~ w o d  sun-sc::lils Imdly. 

subject to sun-scdd : nlso mioiig P rui t trecs nnil shrubs 

SUN-PCOEQB. 

‘( Sun-scorch,” R t.eriii npplied t.0 the burtiiiicr of foliage, 
generally occurs in Suiiiiiier during periods d e n  tlie soil 
is dry, and also is cominoii to evergreens during mnrm 
windy days in Spring before the frost IS out of t.he ground. 
Any defects in t,he root, syst.eni which prcrrnt. root! ill>- 
sorption are likely t.o give risc t.0 sun-scorch. I n  t.he 
case of evergreens siun-sc,orch is not. infrerpiitly ascrihcd 
to winter injury and in fact it. may follow witit.cr killing 
of roots. It may be indiiced by any cause resprmihle for 
a. defective root systeiii? such ns by win t,cr killing of root.s, 
by drought, or by the use of such f i4l izrrs  21s h r ! ~  ;in 
inhibitory effect 011 root nbsorption, et.c. 

Sun-sc0rc.h is coiiiiiion to inmv t.rces, p i r t i c d d y  the 
rock iiinple, and is clianwt,erizccl by P huniiiig of tlie 
foliage, which of t.en becomes hcern t.ed wh(w st.ronp wincls 
prevail. Since sun-scorch occurs on tlie sidr of thc tree 
coinciding M7iit.h the direction of thc prevniling winds! thcl! 
particulrir conihiiint,ioiis of niet,eorologicnl condit,ioiis 
which cmse this can r~i ic l i l~  be determiiicd. In otic in- 
stance when the wind wns blowiiig zit. the rlrtc of i Z  ndlrs 
an hour frorii t,he nort.hwrst during Mil?, I )  t. :I time w1ii.n 
t,ha soil wns r e h  t i d y  dq- nnd thr lcii.~-cs escept~ionnlly 
tender, prnct,icitlly dl of t.he folinue of t,he rock iiio.plrs 
over a ~nrge sect,ion w i s  s u n - s c o r c h  on t.liti iiortlwcst~ 
side of the t.rees. During nnot.her sevcre dry pvriod in 
Sumnier, when thc wind wis blowing n t. SO i i l i h  :in hour, 
the white pines in sout,herii New E n g l ~ n d ,  which were 
suffering froni a defective root. sys t,em w r c  sun-sccrchcd. 

BRONZING. 

11 Bronzing” of foliage is n form of sun-scorch chr:!rter- 
ized by the occurrence of a rrddish-hrown or lwonzc color 
of tahe led.  It is produced I)y lack of snil moisture or 
defective root absorp tion during dry, hot, prioils. In 
bronzing, the cells farthest. rrmorcd from tlie wtter- 
conducting tissues of the reins niid v-eiiihlts of the 1c:ives 
collapse froiii want of water, while those nenrcst to the 
water-conducting channels may reniniii alive. These 

grou 1s of dead cells give the leaf the peculiar color from 
whic L this t g w  of sun-scdcl t;nkes it.s name. The loca- 
t,ion of sonic trees is such t,lint t.hoy are subject,ed to sun- 
sc,orch or Iwonziiig during every dry period. 

The burning which has occurred so estmsivoly to con- 
if em and cvergreens, particularly rliododondrons, during 
tho 1)il.st Spring COJiieS under t,he cn tangory of sun-scorch. 
‘i‘his has occurred frequently through many portions of 
X‘cw Eiiglund. It. hns twctii, Iio\vever, more severe around 
N c . ~  York t.ht1.n fn.rther north wid has there nifeckrd u 

Wc we of t,he opinion t. rlmits- int, this burning ctin be trnccd 
lii rge ni  rip t,y crf ewrgeeii 

to thc unuuunlly ~vu.rni  period which occurred hetween 
Jnnunry 21 m c l  20, 1016, at! which t,ime the iiinsiiiiuni 
t.rinpertit.ure was 60° F. on the P2d mid 70’ I?. on the 27th. 
1 his wnrin spdl  wcs responsihlc for great.1-j ncccleratirig 
thr rit,::l ~>roccssrs in plnii t.s. nnd the low t,eniperntriires 
wliich iiii~iicdir~.t.cl?- fo l lo~wl  i t  undouht~edly caused the 
iiijurv. l u  ~ 0 1 1 1 ~ ~  iiistni;ces the lcnws w r t ?  nicrel 
scorchcl m c l  the t,crniinn.l lmds nnd wood uii touclieil 
while in o t heis the lmriiing WLW iiiore sc.vcre nnd the wood 
tws iiijurrd to siich nn cst,eiit that it died back ns trhe 
wirm wen ther nppronchecl. 

This burni.ng uppea.rs t.o lisre been associated with 
escessive tmnspirnt,ion or es1in.lation of wat.er from the 
leaye5 :it a t i n e  wlien t.he grouiicl was frozen and the 
water supply to the roots was insufficient, heiice caiisiw 
a wilt,iiicv nncl (lying of the foliage and, in instances, 09 
much rJ1 F t,he ‘younger wood. Sonie of the hardier rlio- 
ilodeiiilroiis :I penr to have been burned more than 

in iiisiig cases t o  have liurned more than those exposed 
to the direct sun. Cfenerally mlmi spring-burning 
occurs to erergrc.e!is it, is nssociatecl with iiioro or less 
strong winds :ind one side shows the burning more than 
t,lie ot,lier. The injii~-g t.c) foliage and wood occurring to 
pla.nts during the winter does not n.lwt~ys show itself 

March or April when the sunshine is riiore intense an Y iiniiiedint.ely, but is lmund to he disceriiible duri 

~ i x r i i i  strong winds we likely to occur. It is rather 
diiricnlt to  prercnt burning to outdoor plnnt,s when 
unusunl niitl extremely :~.l.)n(viiitil 1:eriods occur in mid- 
win t.er. Orclinnrily iwst ?~ur!iing occurring to ever- 
green:; cluring t,he Spring zit a time when the frost is in 
the ground :xiid wnriii winds prevail, caii be prevented 
if care is takcii to hnndle the plants properly. Where 
beds a.re mulched henrily wit~li leaves it IS a good idea 
to rmiove this iiiulchiiig fririii around the base of the 
pl.znt,s ns soon a.s there is a tentleiicy for the frost, bo dis- 
appear. This n.1low-s ~unliglit~ antl lieat, t.o enter and thaw 
out. t.he soil around the plaiit.s, which in turn gi-res nn 
o1qxwtuiiit.y for the roots t.o ahsorb w a k .  After the 
f rwt  is out, nf t.he ground the niiilllching can be re lace(!. 

; ~ . r ~ ~ i i i d  t,lic. roc& of plnnts hy tiiiy niethod which will 
meet t,he c1eii::uitls of t.r:in~pirnt,ioii, or loss of water 
f roi-11 t,he fdi:tge, will prevent- sun-scorching of the youiig 
wood and foliage. 

r i  

those regnrdec F as tender, and plaiit,s under trees seem 

The rciiiox-al oI t,he frost and warming of t P ie soil 

LASSEN PEAK’S NAME. 

17. s. (:ECILOCICAI, SURVEY PRESS BULLETIN. 
[Released @CtOtJer 30, 1916.1 

‘l’hs press d i s p  tclies clescrihing the la.test eruptions 
of L:isseii Ped; show .z continued tendeiicp to refer to 
t.he ro1c;iuo :is Biouiit Lawen. Lasscn. Prok, as the 
inost, nctire arid interest.ing rolc.ano in the Uiiit,ed Stfites, 
is specidly entitled to be called by its own name, and 


